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(54) Coating system and method of applying the same 

(57) An aqueous, two component system for coat- 
ing a substrate includes either a filler incorporated in 
both components prior to combining the components or 
an elevated amount of a filler, such as 50% by dry vol- 
ume, in either component. The filler is preferably cal- 
cium carbonate, but may also be selected from titanium 
dioxide, sand, clay, mica, dolomite, silica, talc, perlite, 
gypsum, wallastonite, aluminum trihydrate, zinc oxide, 
barium sulfate, zinc sulfate, and combinations thereof. 
The first component includes a first polymer containing 
hydroxyl functional groups or amine functional groups 
and, optionally, a catalyst, preferably an organotin cata- 
lyst. The first polymer is selected from a polyester 
polyol, an acrylic polyol, a urethane polyol, a polyother 
polyol, a polyamine, an aldimine, a short oil alkyd, a sil- 
icone polyol, a cellulose ester, a vinyl polyol, and combi- 
nations thereof and preferably is a polyaspartic ester. 
The second component includes a second polymer 
which is polyisocyanate containing isocyanate func- 
tional groups. The coating can be applied by applying to 
the substrate the first component then separately apply- 
ing the second component shortly thereafter. Alterna- 
tively, the components can first be mixed then applied to 
the substrate as a mixture. 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present Invention relates generally to coating compositions, and more specifically to filled water-based 
polymeric coating compositions for substrates, such as mineral fiber boards. 

BACKGROUND OF THE INVENTION 

10 [0002] Aqueous coating compositions for substrates, such as mineral fiber boards, are becoming increasingly 
important for both economic and ecological reasons. It is desirable to reduce the use of volatile organic solvents, which 
can be harmful, resulting in an increased desire for waterborne (i.e., water-based) mixtures. There are. however, some 
disadvantages associated with the use of waterborne mixtures. 

[0003] Disadvantages of aqueous solutions include the difficulty, in some cases, of effecting sufficient water dis- 
15 persibiiity and solubility of the binder components of the coating composition in water. Where good dispersibility and 
solubility are achieved, one often encounters lowered resistance of the cured coatings to water. This is less of a problem 
with coating compositions that are soluble only in organic solvents. In addition, there are processing problems that 
result from the high viscosity of aqueous coating compositions. These problems have, in some situations, previously 
been overcome through the use of organic auxiliary solvents in conjunction with water. The use of these auxiliary sol- 
20 vents, however, dampens the economic and ecological advantages of using water in the first place. 

[0004] One solution, at least as it pertains to coating mineral fiber boards, involves the use of one component water- 
borne, latex-based coatings. These coatings are based on waterborne latex polymers or polymer solutions including 
ethylene vinyl chloride, vinyl acrylic, starch, or melamine formaldehyde. Such coatings are either self-crosslinking or 
coalesce upon drying by use of ovens. Mineral fiber boards are typically used as ceiling tiles and serve to improve ther- 
25 mal and acoustic insulation. 

[0005] Similarly, two component systems use crosslinking to achieve rapid curing at room temperature without the 
use of ovens. These two component systems, however, often take up to several hours to cure. Such a limitation on man- 
ufacturing and production methods is undesirable, and reduced processing times would be beneficial in many 
instances. 

30 

SUMMARY OF THE INVENTION 

[0006] The present invention provides an aqueous system for coating a substrate. The system comprises two com- 
ponents. The first component contains a first polymer which has hydroxyl functional groups or amine functional groups 

35 and optionally a catalyst, preferably an organotln catalyst The second component comprises a second polymer which 
is a polyisocyanate containing isocyanate functional groups. A filler (i.e., an extender pigment) is included in either the 
first component, second component or both components. Preferably, at least one filler is incorporated in both the first 
component and the second component Alternatively, the filler may only be present in one component In the latter case 
the filler is present in an amount above about 50% by dry volume. 

40 [0007] Preferably, the filler is selected from calcium carbonate, titanium dioxide, sand, clay, mica, dolomite, silica, 
talc, periite, gypsum, wallastonite, aluminum trihydrate, zinc oxide, barium sulfate, zinc sulfate, and combinations 
thereof. The polymer of the first component is preferably selected from a polyester polyol, an acrylic polyol, a urethane 
polyol, a polyether polyol, a polyamine, an aldimine, a short oil alkyd, a silicone polyol, a cellulose ester, a vinyl polyol, 
and combinations thereof. A preferred polyamine is a polyaspartic ester. 

45 [0008] The present invention also provides methods of coating a substrate. According to one embodiment, the 
method comprises the steps of applying to the substrate a first component which contains the first polymer containing 
hydroxyl functional groups or amine functional groups and optionally a catalyst to form a partially coated substrate. 
Then, a second component which contains a second polymer (which is a polyisocyanate containing isocyanate func- 
tional groups) is applied to the partially coated substrate. In another method, the second component is applied to the 

so substrate first Alternatively, the two components can first be mixed and the mixture applied to the substrate. Regardless 
of the particular method, at least one filler is preferably incorporated in both the first component and the second com- 
ponent Alternatively, the filler may only be present in one component In the latter case, the filler is present at an 
amount above about 50% by dry volume. 

[0009] A third aspect to the present invention is the coating formed by applying to the substrate a coaling system of 
55 the present invention using the methods of the present invention. 

[0010] It is to be understood that both the foregoing general description and the following detailed description are 
exemplary, but are not restrictive, of the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0011] The present invention is an aqueous system for coating a substrate. The system comprises two compo- 
nents. The first component contains a first polymer which has hydroxy! functional groups or amine functional groups 
and optionally a catalyst The second component comprises a second polymer which is a poiyisocyanate containing 
isocyanate functional groups. Preferably, at least one filler is incorporated in both the first component and the second 
component Alternatively, the filler may only be present in one component In the latter case, the filler is present at an 
amount above about 50% by dry volume of that component 

[0012] The two polymer components serve as binders in known ways. For example, when the first poiymer includes 
hydroxyl groups, the hydroxyl groups react with the isocyanate groups to form urethane groups in a crosslinked poly- 
mer. Similarly, when the first polymer includes amine groups, the amine groups react with the isocyanate groups to form 
urea groups in a crosslinked polymer. The first poiymer can be any known compatible polymer, capable of being dis- 
persed or dissolved In water, having hydroxyl groups or amine groups used to react with poiyisocyanate to form a 
crosslinked polymer. For example, the first polymer may be selected from, but not limited to, a polyester polyol, an 
acrylic polyol, a urethane polyol, a polyamine, an aldimine, a short oil alkyd, a silicone polyol, a cellulose ester, or a vinyl 
polyol. A preferred formula includes the use of a polyester polyol in the first component and a poiyisocyanate in the sec- 
ond component 

[0013] It is important that the polymers contain minimum concentration of hydroxyl or amine functionality for suffi- 
cient cross-linking to occur. A preferred equivalent ratio of isocyanate functional groups to hydroxyl or amine functional 
groups is in the range of about 0.1:1 to about 10:1. A more preferred equivalent ratio of isocyanate functional groups to 
hydroxyl or amine functional groups is in the range of about 0.5:1 to about 5:1 . 

[0014] The catalyst can preferably be an organo-metaliic catalyst used to speed the overall curing rate. Catalysts 
are, of course, used in an effective amount to speed the overall curing rate. One suitable catalyst can be any long chain 
tertiary amine. Preferred catalysts include dibutyl-tin-laurate and zinc octoate. 

[0015] In the embodiment in which at least one filler is incorporated in both components, the filler may be a mixture 
or a single ingredient in both components; the fillers may also be the same or different In each component A filler can 
be selected from the group consisting of calcium carbonate, titanium dioxide, sand, clay, mica, dolomite, silica, talc, per- 
lite, gypsum, limestone, wailastonite, calcite, aluminum trihydrate, zinc oxide, barium sulfate, zinc sulfate and mixtures 
thereof. Preferably, calcium carbonate is used, and it may either be prepared synthetically or derived from natural 
sources, such as from limestone or calcite. Mixtures of filler in each component will also work. In this embodiment the 
fillers should be included in both components in an amount of at least about 40% by dry volume of the total system after 
the two components are mixed or applied. Preferably, each component contains at least about 40% filler by dry volume. 
Still more preferably, the total system (or both components individually) contain the filler in an amount of at least about 
75% (and most preferably at least about 90%) by dry volume. 

[0016] If the filler is only present in one of the two components prior to mixing, the filler should be present in an 
amount of at least about 50% by dry volume of that component, with slightly higher preferable concentrations of at least 
about 85% and, most preferably, at least about 95% by dry volume. The concentrations are slightly higher for this 
embodiment because the filler is added to only one component 

[0017] The coating composition of the present invention provides a highly accelerated cure time as compared to 
aqueous materials known in the prior art As defined herein, the term "cure time" shall mean the time from applying 
either the mixture of the two components or the second of the two components until the coating is cured at ambient con- 
ditions. Curing is evidenced by a surface which is dry to the touch and is tack free. Cure times as low as about 5 minutes 
can be realized according to the present invention. Preferably, cure times as low as (or iess than) about 2 minutes are 
achievable. Most preferably, cure times as low as (and less than) about 10 seconds are achieved. Such a short time 
provides advantages in manufacturing and production. 

[0018] The inventors believe that the improved cure times are a result of the adsorption of the active polymers of 
each component onto the surface of the filler (referred to as an "extender pigment" in the coating industry). It is believed 
that the accelerated cure times are thus created by an increased polymer surface area within the system. The increased 
polymer surface area allows easier and more extensive contact between the two polymers and subsequently, the rate 
of crosslinking, and ultimately curing, is enhanced. It has been found that by incorporating a filler in each component 
individually prior to combining the two components (either just prior to application or on a substrate by sequential appli- 
cation), the coating cures much faster. Alternatively, by elevating the content of filler in one component the curing rate 
is Increased in this way. 

[0019] Another way of determining the amount of filler which should be added is by adding a sufficient amount of 
filler to achieve a cure time at ambient conditions of less than about five minutes (preferably, ten seconds or less) after 
application of the mixture or second component Of course, other factors are relevant to cure time, such as the partic- 
ular polymers used, the catalyst used, the ratio of functional groups, and the water content among others, but assum- 
ing that one has already specified the particular polymers and catalysts, then the cure time can be decreased simply 
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by increasing the amount of filler used (and/or decreasing the amount of water). 

[0020] There are several commercially available materials which work well in the present invention. A preferred pol- 
yester polyol is Bayhydrol XP-7093. provided by Bayer Corporation. (BAYHYDROL XP-7093 is a registered trademark 
of Bayer Corporation for a waterborne polyester polyol at 30% solids.) A preferred polyisocyanate is Bayhydur XP-7063, 
5 also provided by Bayer Corporation. (BAYHYDUR XP 7063 is a registered trademark of Bayer Corporation for a polys- 
ocyanate.) A preferred organotin catalyst is provided by Elf Atochem and is known as Fascat 4224. (FASCAT is a reg- 
istered trademark of Elf Atochem for dibutyl-tin-dilaurate. The calcium carbonate is provided, preferably, by a material 
known as Omya Hydrocarb 60. (OMYA HYDROCARB is a registered trademark of Pluess-Staufer for calcium carbon- 
ate.) 

w [0021] In addition to the above elements of each component, other additives may be employed. The system may 
also contain the known additives from coatings technology, such as softeners, high boiling liquids, UV stabilizers, anti- 
oxidants, microbiocides, algicides, dehydrators, thixotropic agents, wetting agents, flow enhancers, surfactants, matting 
agents, anti-slip agents, and aerators. The additives are chosen based on the requirements of the particular application 
and their compatibility with the necessary components as defined above, in a known manner. 

is [0022] In preparing the components of the present invention, the first component is prepared by simply mixing the 
filler, the first polymer, the catalyst (if present), and water. The second component is also prepared by simply mixing the 
filler, the second polymer, and water. Typically, the water comes from a calcium carbonate slurry. 
[0023] As disclosed above, the invention also includes a method of coating a substrate. In one embodiment, the 
method comprises the steps of applying to the substrate a first component which contains a first polymer containing 

20 hydroxy! functional groups or amine functional groups and, optionally, a catalyst to form a partially coated substrate (i.e., 
coated with the first component). Then, a second component comprising a second polymer, the second polymer being 
a polyisocyanate containing isocyanate functional groups, is applied to the partially coated substrate. The second coat- 
ing should be applied promptly (preferably immediately) after application of the first coating and before any significant 
drying of the first coating occurs. Each of these two components is an aqueous mixture and their ease of application 

25 provides an effective, easy, and fast-curing coating. A preferred application is to ceiling tiles, such as those made from 
mineral fiber board. 

[0024] An alternative method is first separately preparing the first and second components of the present invention, 
then mixing the two components together, and then applying the mixture to the substrate. In this embodiment it is 
important to promptly apply the mixture to the substrate almost immediately after mixing, since the mixture has a limited 
30 "pot life." In particular, the mixture tends to gel quickly after mixing the two components, due to the rapid rate of 
crosslinking. 

[0025] Each of the two components, before they are mixed or applied, is in an aqueous bath. The water is typically 
present with the filler which is usually provided to the composition as a mixture. Additional water is provided through the 
polyol which is also typically an aqueous mixture. 

35 [0026] The preferred method of application of the two components is to spray one component onto the substrate 
fight before spaying the other. The order in which each component is sprayed is not critical. In such an application, the 
two components are mixed fight on the substrate. Any overspray can be captured and recycled. This application does 
not require the use of a static mixer or the use of dual component spray guns. Alternatively, the first component could 
be applied with a roll coater or a curtain coater, followed by spraying the second component. 

40 [0027] When the components are applied to a board (such as a mineral fiber board), as is the case in many ceiling 
tile applications, additional advantages are seen because the board itself absorbs (or wicks away) some of the water 
present in the system. The result of such water removal is accelerated contact between the polymers. 
[0028] Other than mineral fiber boards, substrates which can be coated by the present invention include wood, 
wood composite, gypsum board, scrim, cloth, glass and metal. 

45 [0029] The following examples provide specific information about certain applications of the present invention. 
These examples are not intended to limit the scope of the invention. Rather, they are intended to provide detailed infor- 
mation about certain aspects of the invention. 

EXAMPLE 1 

so 

[0030] The mineral fiber board of this example was coated by spraying the first component onto the board and then 
spraying the second component onto the sprayed board. The coating dried in about 10 seconds. 
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First Component: 
[0031] 

5 



Ingredient 


Brand Name 


Weight % 


Volume % 


Manufacturer 


Calcium Carbonate 


Hydrocarb 60 Mixture 


66.10 


52.90 


Omya Corp. 


Organotin Catalyst 


Fascat 4224 


0.30 


0.40 


Elf Atochem 


Polyester Polyol 


Bayhydrol XP-7093 


33.6 


46.7 


Bayer Corp. 



Second Component: 

15 

[0032] 



Ingredient 


Brand Name 


Weight % 


Volume % 


Manufacturer 


Calcium Carbonate 


Hydrocarb 60 Mixture 


92.85 


88.42 


Omya Corp. 


Polyisocyanate 


BayhydurXP-7063 


7.15 


11.58 


Bayer Corp. 



25 

[0033] All weight and volume percentages in the tables are dry weight and volume percentages. The first and sec- 
ond components were combined in amounts to provide a 1:1 stoichiometric ratio of hydroxyl to isocyanate functional 
groups. The final solids were 67% with the balance being water. The water in the coating comes from the Calcium Car- 
bonate aqueous mixture which is 73.5% solids and from the Polyester Polyol aqueous mixture which is 30% solids. Fas- 
30 cat 4224 is an Organotin catalyst which helps provide a faster cure rate. The level of the catalyst can be used to control 
or modify the cure rate. 

EXAMPLE 2 

35 First Component: 

[0034] 

40 



Ingredient 


Brand Name 


Weight % 


Volume % 


Manufacturer 


Calcium Carbonate 


Hydrocarb 60 Mixture 


33.00 


46.40 


Omya Corp. 


Calcium Carbonate 


Hydrocarb 60 Powder 


33.00 


12.60 


Omya Corp. 


Organotin Catalyst 


Fascat 4224 


0.30 


0.40 


Elf Atochem 


Polyester Polyol 


Bayhydrol XP-7093 


33.7 


40.6 


Bayer Corp. 



so Second Component: 
[0035] 

55 



Ingredient 


Brand Name 


Weight % 


Volume % 


Manufacturer 


Calcium Carbonate 


Hydrocarb 60 Mixture 


92.85 


88.42 


Omya Corp. 



5 
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(continued) 



Ingredient 


Brand Name 


Weight % 


Volume % 


Manufacturer 


Polyisocyanate 


BayhydurXP-7063 


7.15 


11.58 


Bayer Corp. 



5 

[0036] This example is a higher solids formula of 71 % solids. 
EXAMPLE 3 

10 [0037] In this example there was less residual water in the cured coating than was the case in the coating of Exam- 
ple 1. 

First Component 
is [0038] 



ingredient 


Brand Name 


Weight % 


Volume % 


Manufacturer 


Calcium Carbonate 


Hydrocarb 60 Mixture 


90.74 


83.0 


Omya Corp. 


Aspartic Ester (polyamine) 


Desmophen NH 1220 


9.26 


17.01 


Bayer Corp. 



25 Second Component: 
[0039] 

30 



Ingredient 


Brand Name 


Weight % 


Volume % 


Manufacturer 


Calcium Carbonate 


Hydrocarb 60 Mixture 


90.34 


82.32 


Omya Corp. 


Polyisocyanate 


BayhydurXP-7063 


9.66 


17.68 


Bayer Corp. 



[0040] Although illustrated and described herein with reference to certain specific embodiments, the present inven- 
tion is nevertheless not intended to be limited to the details shown. Rather, various modifications may be made in the 
details within the scope and range of equivalents of the claims and without departing from the spirit of the invention. 

40 

Claims 

1. An aqueous system for coating a substrate comprising: 

45 a first component which comprises a first polymer containing hydroxy! functional groups or amine functional 

groups and, optionally, a catalyst; and 

a second component which comprises a second polymer which is polyisocyanate containing isocyanate func- 
tional groups; 

wherein at least one filler is incorporated in either 1 ) the first component 2) the second component or 3) in 
so both components. 

2. The system of claim 1 , wherein said at least one filler is selected from the from the group consisting of calcium car- 
bonate, titanium dioxide, sand, clay, mica, dolomite, silica, talc, periite, gypsum, wallastonite, aluminum trihydrate. 
zinc oxide, barium sulfate, zinc sulfate, and combinations thereof. 

55 

3. The system of claim 1 or 2, wherein the catalyst of the first component is present and is an organotin catalyst. 

4. The system of any preceding claim, wherein said first polymer is selected from the group consisting of polyester 
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polyol. acrylic polyol, urethane polyol, polyether polyol, polyamine, aldimine. short oil alkyd, silicone polyol, cellu- 
lose ester, vinyl polyol, and combinations thereof. 

5. The system of any preceding claim wherein: 

5 

said first component and said second component further comprise water; and 

said first component and said second component contain said at least one filler and water in amounts sufficient 
to achieve a cure time at ambient conditions of less than about five minutes after application of said first com- 
ponent and said second component to said substrate. 

10 

6. The system of claim 5, wherein said first component and said second component contain said at least one filler and 
water in amounts sufficient to achieve a cure time at ambient conditions of less than about ten seconds after appli- 
cation of said first component and said second component to said substrate. 

15 7. The system of any preceding claim wherein, after combining said first component and said second component, 
said system contains said at least one filler in an amount of at least about 75% by dry volume. 

8. The coating composition of claim 7, wherein, after combining said first component and said second component 
said system contains said at least one filler in an amount of at least about 90% by dry volume. 

20 

9. The system of any preceding claim, wherein calcium carbonate is present as a filler. 

10. The system of any preceding claim, wherein the equivalent ratio of isocyanate functional groups to hydroxy! func- 
tional groups is in the range of about 0. 1 :1 to about 1 0:1 . 

25 

11. The system of claim 10, wherein the equivalent ratio of isocyanate functional groups to hydroxyl functional groups 
is in the range of about 0.5:1 to about 5:1 . 

12. The system of any preceding claim, wherein the equivalent ratio of isocyanate functional groups to amine functional 
30 groups is in the range of about 0.1 :1 to about 10:1 . 

13. The system of claim 12, wherein the equivalent ratio of isocyanate functional groups to amine functional groups is 
in the range of about 0.5:1 to about 5:1. 

35 14. The system of any preceding claim, wherein: 

said first component is in the form of a first aqueous bath; 

said second component is in the form of a second aqueous bath; and 

said first aqueous bath and said second aqueous bath are first mixed and then applied to said substrate. 

40 

15. The system of any one of claims 1 to 13, wherein: 

said first component is in the form of a first aqueous bath; 
said second component is in the form of a second aqueous bath; and 
45 said first aqueous bath and said second aqueous bath are applied to said substrate sequentially, said first 

aqueous bath before said second aqueous bath. 

16. A method for coating a substrate comprising the steps of: 

so applying to said substrate a first component which comprises a first polymer containing hydroxyl functional 

groups or amine functional groups and, optionally, a catalyst to form a partially coated substrate; and 
applying to said partially coated substrate a second component which comprises a second polymer which is 
polyisocyanate containing isocyanate functional groups; 

wherein at least one filler is incorporated in said first component and said second component. 

55 

17. The method of claim 16, wherein said at least one filler is selected from the group consisting of calcium carbonate, 
titanium dioxide, sand, clay, mica, dolomite, silica, talc, periite, gypsum, wallastonite, aluminum trihydrate, zinc 
oxide, barium sulfate, zinc sulfate, and combinations thereof. 
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18. The method of claim 16 or 17, wherein said at least one filler is calcium carbonate, and said calcium carbonate is 
derived from at least one of limestone and calcite. 

19. The method of any one of claims 16 to 18, wherein said first polymer is selected from the group consisting of pol- 
5 yester polyol, acrylic polyol. urethane polyol, polyether polyol, polyamine, aldimine, short oil alkyd, silicone polyol, 

cellulose ester, vinyl polyol, and combinations thereof. 

20. The method of any one of claims 16 to 19 wherein: 

w said first polymer comprises a polyester polyol; and 

said at least one filler comprises calcium carbonate. 

21. The method of any one of claims 16 to 20, wherein said substrate is mineral fiber board. 
15 22. The method of any one of claims 1 6 to 21 , wherein; 

the step of applying said first component comprises spraying said first component onto said substrate; and 
the step of applying said second component comprises spraying said second component onto said substrate. 

20 23. The method of any one of claims 1 6 to 21 , wherein: 

the step of applying said first component comprises rolling said first component onto said substrate; and 
the step of applying said second component comprises spraying said second component onto said substrate. 

25 
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